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Preface

This manual, the Evaluation of Dredged Material Proposed for Disposal at
Island, Nearshore, or Upland Confined Disposal Facilities - Testing Manual,
commonly referred to as the Upland Testing Manual or UTM, is a resource
document providing technical guidance for evaluation of potential contaminant
migration pathways from confined disposal facilities (CDFs).

The UTM provides the best available technical guidance regarding how
dredged material proposed for placement in CDFs should be evaluated and/or
tested. The UTM is intended solely as guidance and does not alter the statutory
and regulatory framework for permitting decisions under applicable laws or
regulations. The UTM is not intended, nor can it be relied upon, to create rights
or obligations enforceable by any party. The UTM does not, and is not intended
to impose legally binding requirements on Federal agencies, States, or the
regulated community.

The U.S. Army Corps of Engineers (USACE) and the Environmental
Protection Agency (EPA) have jointly developed a series of guidance documents
pertaining to dredged material management. This series includes a document
entitled “Evaluating Environmental Effects of Dredged Material
Management Alternatives - A Technical Framework” (Technical Framework
— EPA/CE 1992)." The Technical Framework provides guidance for evaluation
and selection of alternatives for the full range of management options to include
open water placement, CDF placement, and beneficial use applications. The
UTM was developed by the USACE to be consistent with and support the
Technical Framework by providing detailed procedures for assessment of
contaminant-related impacts for placement of contaminated sediments in CDFs.

The UTM was developed under the Dredging Operations Technical Support
(DOTS) Program and Center for Contaminated Sediments at the USACE
Environmental Laboratory (EL), Engineer Research and Development Center
(ERDC), Vicksburg, MS. The procedures in the UTM are based on extensive
research and field experience gained by USACE. The contributions made by
many individuals in developing this manual are gratefully acknowledged. The
initial drafts of the manual were completed by a workgroup consisting of
Dr. Michael R. Palermo and Dr. Robert M. Engler, ERDC, EL; Dr. Richard K.
Peddicord, Dick Peddicord & Company, Inc.; and Dr. Thomas Wright,

' Reference information located at end of Chapter 1.
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independent consultant. Primary chapter authors were: Drs. Palermo and
Peddicord and Mr. Joseph R. Wilson, Headquarters, USACE, Chapter 1;

Drs. Peddicord and Wright, Chapters 2 and 3; Dr. Palermo, Chapter 4 and
Appendix B; Mr. Richard A. Price, ERDC, EL, Chapter 5 and Appendix C;

Dr. Paul Schroeder, Dr. Tommy Myers, and Dr. Jim Brannon, ERDC, Chapter 6
and Appendix D; Dr. Schroeder, Appendix E; Ms. Cindy Price, ERDC EL, and
Dr. Schroeder, Chapter 7 and Appendix F; Dr. John Simmers, ERDC, EL, and
Dr. Peddicord, Chapter 8 and Appendix G; Mr. Price and Dr. Peddicord,
Chapter 9 and Appendix H; Drs. Palermo and Schroeder, Chapter 10 and
Appendices I and K; and Ms. Joan Clarke, ERDC, EL, Appendix J. All authors
contributed to Appendix A.

Review of this manual was conducted by individuals with technical and/or
programmatic experience related to dredged material management from
Headquarters, USACE, field offices and research laboratories; the EPA Office of
Water; and the EPA Office of Emergency and Remedial Response. Appreciation
is expressed to Mr. Wilson, Headquarters, USACE, Mr. Norman R. Francingues,
ERDC; Mr.Rob Hauch, USAE District, Galveston; and Mr. Steve Calver, USAE
District, Savannah, for their input and comments.

Updates and revisions to the UTM will be made as additional research is
completed and field experience is gained. Users are encouraged to obtain the
most recent version of the manual, maintained on the USACE DOTS website at
www.wes.army.mil/el/dots.

This manual should be cited as follows:

U.S. Army Corps of Engineers. 2003. “Evaluation of dredged material
proposed for disposal at island, nearshore, or upland confined disposal
facilities - Testing Manual,” Technical Report ERDC/EL TR-03-1, U.S.
Army Engineer Research and Development Center, Vicksburg, MS.

The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.
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1 Introduction

1.1 Background

This manual, “Evaluation of Dredged Material Proposed for Disposal at
Island, Nearshore, or Upland Confined Disposal Facilities - Testing Manual,”
commonly referred to as the Upland Testing Manual or UTM, is a resource
document providing technical guidance for evaluation of potential contaminant
migration pathways from confined disposal facilities (CDFs)."

A CDF is an engineered structure consisting of dikes or other structures that
extend above any adjacent water surface and enclose a disposal area for
containment of dredged material, isolating the dredged material from adjacent
waters or land (USACE/EPA 1992).> Approximately 300 million cubic yards of
material is dredged annually in the United States to maintain navigation, but only
5 to 10 percent of that total volume is deemed unsuitable for conventional open
water disposal because of potential contaminant impacts. Disposal of dredged
material in CDFs is one of the most commonly considered alternatives for such
material. CDFs are also an option commonly considered for disposal of
contaminated sediments dredged for purposes of sediment remediation, either as
temporary rehandling sites or for final disposal. CDFs are also used for disposal
of clean sediments where other options are too costly or present additional
environmental problems. From a technical standpoint, the procedures in this
manual are equally applicable to both navigation dredging (or dredging activities
of essentially the same character as navigation dredging, such as dredging soft-
bottom flood control channels or reservoirs) and contaminated sediment
remediation projects.

If contaminated sediments are placed in a CDF, consideration of pathways for
migration of contaminants from the site and potential contaminant impacts may be
required. A suite of evaluation procedures and laboratory test procedures has
been developed to evaluate CDF contaminant pathways. These procedures are
presented in detail in this manual. Some of these procedures and tests have been
field verified and are now in general use, while others are newly developed and
field verification is underway or planned.

' A glossary of terms related to CDFs is provided in Appendix A.
* References for this manual are listed at the end of each chapter.
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Figure 1-1 illustrates the various categories of CDFs. CDFs may be
constructed as upland sites, nearshore sites with part of the perimeter on shore and
part in water, or as island containment areas. CDFs also vary considerably in size,
dike type, and method of filling. The isolation of the dredged material from
adjacent waters and land during and following disposal distinguishes a CDF from
other forms of disposal such as unconfined upland, open water, wetland, or
contained aquatic disposal (CAD), which is a form of subaqueous confinement
with capping.

Figure 1-1. Schematic of upland, nearshore, and island CDFs (after USACE/EPA
1992)

A totally upland CDF would allow for all dredged material fill to be placed
above the water table. Over time, the material in an upland site will dry and
exhibit terrestrial conditions. CDFs constructed in water may become upland sites
once the fill reaches elevations above the mean high water elevation. A true
nearshore site will take advantage of the shoreline as a part of the containment
structure for the site, with in-water dikes or other containment structures required
only for the outer walls of the total enclosure. Island CDFs are similar to
nearshore CDFs, except that they are constructed totally in water with no direct
physical connection to the shore.

Dredged material in CDFs in any of the three types of locations (upland,
nearshore, and island) may constitute any of three types of habitats (aquatic,
wetland, and terrestrial). The resulting biogeochemical conditions determine
potential contaminant activity and receptors potentially at risk, and therefore, the
appropriate evaluative procedures.

Habitat
CDF Locations Types Biogeochemical Conditions
Upland, Nearshore, and Aquatic - Dredged material remains water-saturated, reduced,
Island and anoxic
- Receptors are aquatic organisms and their predators
Wetland - Dredged material remains water-saturated, reduced,
and anoxic
- Receptors are wetland organisms and their predators
Terrestrial - Dredged material dries and oxidizes over time
- Receptors are terrestrial organisms and their predators

Chapter 1
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Any of the three habitat types may occur in CDFs in any of the three types of
locations. A particular CDF may evolve through a succession of habitat types
during its life. As sites are filled, aquatic habitat may be replaced by wetland and
then terrestrial habitat. At any point in time, the portions of a single CDF near the
inflow point may exhibit terrestrial habitat characteristics, which may shift to
wetland habitat and then to aquatic habitat near the weir.

CDFs are not solid waste landfills. They are designed and constructed
specifically for disposal of dredged sediment and are designed for the unique
properties of sediments, such as high water content and return flow of excess
water as effluent to surface waters. However, if needed, CDFs can be designed
with control measures, such as liners or surface covers, to provide containment
equivalent to that of an engineered landfill.

1.2 Purpose and Scope

The purpose of the UTM is to provide technical guidance for evaluation,
where appropriate, of potential contaminant migration pathways for proposed
disposal of dredged material in CDFs. Procedures in the UTM will:

1. Determine potential contaminant releases and contaminant-related
environmental effects from CDFs.

2. Determine whether pathway-specific contaminant controls or
management actions are necessary for the proposed CDF to avoid
unacceptable adverse effects outside the site.

This manual is intended as a resource of technical guidance for use by U.S.
Army Corps of Engineers (USACE), Federal, and State regulatory and resource
agencies, dredging permit applicants, and others (e.g., scientists and engineers,
managers, and other involved or concerned individuals). It is intended to facilitate
decision-making with regard to the management of dredged material. Because
this manual is national in scope, the guidance provided is generic and may be
applied within various regulatory settings. Application of this guidance in some
site-specific situations will require best professional judgement, appropriately
documented. Users of the UTM are strongly encouraged to consult with their
appropriate USACE District experts for additional guidance.

1.3 CDF Contaminant Pathways

Contaminant migration pathways (hereinafter referred to as pathways) are
routes by which contaminants or constituents of concern (COCs) associated with
dredged material may move from the dredged material within the site into the
environment outside the site.

The possible pathways from an upland CDF are illustrated in Figure 1-2.
These pathways are:
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1. Effluent discharges to surface water during filling operations and
subsequent settling and dewatering.

Precipitation surface runof.
Leachate into groundwater.

Volatilization to the atmosphere.

A

Direct uptake by plants and animals living on the dredged material and
subsequent cycling through food webs. For evaluation in the UTM, the
direct uptake pathway is subdivided into animal bioaccumulation and
plant bioaccumulation.

Volatilization

Plant / Animal
Uptake

Precipitation

Dike E—
atrate Infiltration

/ Seepage
| Effluent

Leachate

Figure 1-2. Schematic of contaminant migration pathways for upland CDFs

Effects on surface water quality, groundwater quality, air quality, plants, and
animals depend on the characteristics of the dredged material, management, and
operation of the site during and after filling, and the proximity of the CDF to
potential receptors of the contaminants.

Pathways for a nearshore CDF are illustrated in Figure 1-3 and include a
number of the pathways that are considered for upland CDFs. However, the
relative importance of pathways for a nearshore CDF differs from an upland CDF.
A primary advantage of the nearshore CDF is that contaminated dredged material
may remain within the saturated zone so that anaerobic conditions prevail and
contaminant mobility is minimized. A disadvantage is water level fluctuation via
water level changes or other mechanisms, which cause a pumping action through
the exterior dikes, which are generally constructed of permeable material. The
pumping action may result in soluble convection through the dike in the partially
saturated zone and soluble diffusion from the saturated zone through the dike.

Pathways for island CDFs would be similar to nearshore sites. That portion

of a nearshore or island CDF raised to above the mean high water elevation will
essentially function as an upland CDF.
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Figure 1-3. Schematic of contaminant migration pathways for nearshore CDFs

1.4 Applicability

1.4.1 Disposal in CDFs

The UTM provides methods for assessment, where appropriate, of potential
effects of proposed disposal of dredged material in upland, nearshore, and island
CDFs. It uses physical, chemical, and biological analyses as necessary to provide
effects-based conclusions within a tiered framework regarding potential
contaminant-related impacts outside the CDF associated with the five potential
pathways (USACE/EPA 1992): effluent, precipitation runoff, leachate and
seepage, volatilization, and direct uptake by wetland and terrestrial plants and
animals.

1.4.2 This Manual Does Not Address

Impacts at the dredging site associated with the dredging activity itself.

Physical impacts related to construction of the CDF and the disposal of
dredged material.

Impacts associated with material excavated from drainage ditches and
land clearing activities.

Impacts associated with the discharge of fill material.

-~ Submerged confined disposal, such as CAD, disposal in CAD pits,
capping, or other disposal activities in the aquatic environment.

-~ Any unconfined disposal (e.g., beach nourishment), whether on land, in
wetlands, nearshore, or in water.

Microbiological impacts unless there may be human health concerns.

Introduction 1-5



1-6

Impacts associated with beneficial site use or beneficial use of dredged
material removed from CDFs.'

1.4.3 Relationship to Other Dredged Material Management Efforts

The USACE and EPA have long recognized the need for a consistent
technical framework for decision-making regarding alternatives for dredged
material management (Engler et al. 1988; Francingues et al. 1985; Wright and
Saunders 1990). The UTM was developed by the USACE to supplement a series
of guidance documents developed by EPA and the USACE in response to that
recognition. The complete set of guidance documents consists of:

“Evaluating Environmental Effects of Dredged Material Management
Alternatives - A Technical Framework” (USACE/EPA 1992), commonly
referred to as the Technical Framework. The Technical Framework
articulates those factors (including the potential for and degree of
contaminant-related impacts) to be considered in identifying the
environmental effects of dredged material management alternatives on a
continuum from uplands to oceans, and which meet the substantive and
procedural requirements of applicable laws and regulations. The UTM
and the testing manuals for open water disposal alternatives described
below are all consistent with and support the Technical Framework by
providing detailed procedures for assessment of contaminant-related
impacts.

“Evaluation of Dredged Material Proposed for Ocean Disposal — Testing
Manual” (EPA/USACE 1991), commonly referred to as the “Green
Book,” Ocean Testing Manual, or OTM. Dredged material transported
for purposes of disposal in the ocean is regulated under the Marine
Protection, Research and Sanctuaries Act (MPRSA), commonly referred
to as the Ocean Dumping Act. The OTM contains guidance for the
evaluation of potential contaminant-related environmental impacts of the
ocean disposal of dredged material (regulated under Section 103 of the
MPRSA) through chemical, physical, and biological evaluations. The
OTM procedures evaluate the suitability of dredged material for disposal
at ocean sites, focusing on potential contaminant-related water column
and benthic effects.

“Evaluation of Dredged Material Proposed for Discharge in Waters of the
U.S. — Testing Manual” (EPA/USACE 1998), commonly referred to as
the Inland Testing Manual (ITM). Dredged material placed in waters of

" The procedures in the UTM are aimed at evaluation of CDFs as disposal options for
dredged material. It is recognized that various natural habitats will often become
established on inactive CDFs. Other CDFs may be intentionally managed to provide or
encourage certain beneficial site uses or beneficial use of the dredged material, along with
their primary function as disposal options for dredged material. Even though the
approach and procedures in the UTM are not structured to evaluate specific beneficial site
uses, they may be applicable for such evaluations within other frameworks for evaluation
of beneficial site use.
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the U.S. is regulated under the Clean Water Act (CWA). The ITM
contains guidance for determining the potential for contaminant-related
impacts associated with the discharge of dredged material in waters of the
United States (nearshore, estuarine, riverine, and lake waters) through
chemical, physical, and biological evaluations. The ITM provides
detailed procedures for evaluating the suitability of dredged material for
open water disposal, focusing, in a manner similar to the OTM, on
potential contaminant-related water column and benthic effects.

“Evaluation of Dredged Material Proposed for Disposal at Island,
Nearshore, or Upland Confined Disposal Facilities — Testing Manual”
(this document), commonly referred to as the Upland Testing Manual or
UTM. The UTM supplements the Technical Framework document by
providing more detailed procedures for evaluation of contaminant-related
impacts related to CDF pathways.

The Technical Framework and supporting manuals such as the OTM, ITM,
and UTM provide guidance for thorough evaluation of potential contaminant-
related impacts of major dredged material management options.

1.5 Organization and Approach for Evaluations

The UTM is organized into 10 chapters and a number of appendices.

Chapter 1 (this chapter) provides the background related to evaluation of
effects outside a CDF of contaminants associated with dredged material during
and after disposal; the purpose, scope, and approach for the evaluations; and a
discussion of regulatory considerations for disposal of dredged material in CDFs.

Chapter 2 provides general considerations common to evaluation of all the
contaminant pathways. These include fundamentals of the evaluation and testing
process and the tiered approach for testing and evaluations used throughout the
manual. The tiered approach for each pathway is consistent. Tier I is concerned
with initial evaluations of existing information common to each pathway. Tiers II
and III generate site-specific information relevant to the CDF and dredged
material being evaluated. Tier IV is concerned with risk assessment for the
pathways of concern. While this manual does not include detailed guidance for
conducting risk assessments, it is important to note that all the testing and
evaluation approaches in the earlier tiers are risk-based, and the results directly
support the conduct of a formal risk assessment if necessary.

Chapter 3 describes the Initial Evaluations common to all pathways conducted
under Tier I. These include consideration of the need for evaluations, evaluation
of existing project information to include prior evaluations and testing,
identification of pathways of concern, and identification of contaminants of
concern.

Each pathway of concern requires a separate evaluation, each with its own
tiered approach. Therefore, Chapters 4 through 9 are similarly structured chapters
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describing the evaluations for the five contaminant migration pathways. These
chapters describe the rationale and sequence of chemical and biological
evaluations and tests under the tiered approach. Chapter 10 introduces
contaminant controls and management actions that may be considered for each
pathway. Each of the chapters is supported by appendices that provide the detailed
systematic procedures for specific tests or evaluations.

1.6 Statutory and Regulatory Overview

The sections that follow provide an overview of the laws and regulations
governing disposal of dredged material in CDFs. As with the evolution of the
testing protocols for CDFs, the regulatory scheme has also evolved with the
passage of legislation going back to the National Environmental Policy Act
(NEPA) of 1969 and subsequent regulations and the development of the
Technical Framework for evaluation of dredged material disposal alternatives
(USACE/EPA 1992). Inasmuch as some of the polices are continuing to evolve,
this regulatory overview sets forth the USACE approach for ensuring that
appropriate regulatory practices are followed for disposal of dredged material in
CDFs. Importantly, the goal is and will continue to be to ensure that consistent,
predictable, and reliable regulatory practices are employed when dredged material
is proposed for disposal in CDFs.

Disposal of dredged material in inland, near-coastal, and ocean waters has a
clear regulatory basis. The discharge of dredged material into waters of the
United States is regulated under the Clean Water Act. Waters of the United States
subject to the Clean Water Act are defined in 33 CFR Part 328 and 40 CFR
230.3(s) and are made up of waters inland of, and including, the territorial sea.
The ITM referenced in Section 1.4.3 was specifically developed to evaluate
proposed discharges of dredged material into waters of the United States (waters
regulated under CWA Section 404). The CWA states that any “discharge of
dredged or fill material into the navigable waters” would be regulated.

The MPRSA, also called the Ocean Dumping Act, regulates the transportation
of dredged material for the purpose of disposal into ocean waters. Ocean waters
subject to the MPRSA are made up of the territorial sea and the waters lying
seaward. While the CWA governs inland and near-coastal waters and the
MPRSA applies to the open ocean, they share jurisdiction in the territorial sea
(measured from the baseline, usually the mean low water mark, out 3 miles). In
general, dredged material disposed of in the territorial sea is evaluated under the
MPRSA, and material discharged for the purpose of fill (e.g., island creation,
underwater berms, beach nourishment, and some beneficial use applications) is
evaluated under the Clean Water Act. The CWA also includes discharges at
CDFs that have a return flow to waters of the United States.

The regulatory path for disposal of dredged material in CDFs is not as clear.
However, both the CWA and NEPA provide strong mandates for USACE
regulation of placement in CDFs. The discharge of return flow (effluent and
surface runoff) to waters of the United States is specifically defined as a dredged
material discharge under the CWA (Section 1.6.1). Under NEPA, the USACE
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must evaluate direct, indirect, and cumulative impacts associated with an action
that may significantly affect the environment (Section 1.6.1); therefore the
USACE must evaluate the potential environmental impacts associated with all
aspects of CDFs to include potential releases of contaminants from all pathways.

Coupled with regulatory application is determining which, if any, permitting
regimes apply to the various contaminant pathways. A purpose of the discussions
in this section is to clarify how the USACE intends to apply the regulatory
regimes to the five contaminant pathways under the jurisdiction of the various
statutes when dredged material is proposed for disposal in CDFs.

1.6.1 Statutory Overview

National Environmental Policy Act (NEPA). NEPA and its implementing
regulations (at 40 CFR 1500-1508) is the basic national charter for protecting the
environment. Assessing the short- and long-term effects of proposed Federal
actions (e.g., proposals, permits, and legislation) is among NEPA’s many
requirements. Section 1502.16 requires an assessment of the “(a) Direct effects
and their significance” and the “(b) Indirect effects and their significance.”
Importantly, Section 1508.8 requires an evaluation of the “Indirect effects, which
are caused by the action and are later in time or farther removed in distance, but
are still reasonably foreseeable.” Furthermore, Section 1508.25 requires that
cumulative impacts, along with direct and indirect impacts, shall be considered in
environmental impact assessments. Cumulative impact (Section 1508.7) “is the
impact on the environment which results from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (Federal of non-Federal) or person undertakes
such other actions.” When placing dredged material in CDFs, the USACE and
applicants for USACE permits are bound to the fundamental principle that
ensures those discharges into the CDF itself are adequately evaluated and adverse
impacts managed. While NEPA does not require permits, it does, through the
Council on Environmental Quality regulations, require that potential adverse
environmental impacts are evaluated and managed (See 40 CFR 1500.2(e) and
(f), 1502.16, 1505.3 and 1508.8).

Clean Water Act (CWA). The CWA, specifically Section 404 (b)(1),
requires the development and application of environmental guidelines covering a
broad range of effects to human health and ecological systems. The 404(b)(1)
Guidelines (referred to here as the “Guidelines™) are at 40 CFR 230 and contain a
number of evaluation provisions applicable when proposing dredged material
disposal in CDFs. Section 230.10(b)(1) prohibits the disposal of dredged material
that might violate applicable water quality standards, after consideration of
disposal site dilution and dispersion. This provision is aimed at the effluent or
runoff discharges from the CDF. That same section requires consideration of
“effects on municipal water supplies” and is reinforced at Section 230.50. This
section specifically addresses municipal and private water supplies including
groundwater, which is a potential concern for the CDF leachate pathway. Section
230.11(h) requires consideration of a broad range of secondary effects from
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proposed dredged material discharges. Pathways from a CDF such as plant or
animal uptake could be considered secondary effects under this section.

Other sections of the Guidelines address methods to minimize adverse effects
at CDFs, such as the use of chemical flocculants to enhance deposition of
suspended particulates, or treatment to neutralize contaminants. Other actions at
CDFs suggested in CFR Section 230.72 might include liners to reduce leaching,
cover crops to reduce erosion, and containing discharged material to prevent point
and nonpoint sources of pollution.

Many of the compliance measures of the Guidelines are aimed at protecting
ecological and human health from proposed dredged or fill material discharges
into waters of the United States. The Guidelines do not focus on CDFs nor do
they exclude use of the Guidelines to capture potential contaminant releases from
CDFs. Instead, the Guidelines take a common sense approach to potential
contaminant releases from proposed dredged material discharge activities. The
USACE supports that common sense approach and has developed this manual to
take full advantage of existing regulatory and evaluation procedures of the
Guidelines to the extent they cover contaminant pathways of concern.

The CWA regulatory mandate for CDF effluent and runoft discharges is very
specific. The discharge of effluent from a CDF is defined as a dredged material
discharge in 33 CFR 323.2 (d) and 40 CFR 232.2 (e):

“The term ‘discharge of dredged material’ means any addition of
dredged material into waters of the United States. The term
includes, without limitation, the addition of dredged material to a
specified discharge site located in waters of the United States and
the runoff or overflow from a contained land or water disposal
area.”

In addition, Section 401 of the Clean Water Act provides the States a
certification role as to project compliance with applicable State water quality
standards; effluent limitations may be set as a condition of the certification.

For purposes of the USACE regulatory program “The return water from a
contained disposal area is administratively defined as a discharge of dredged
material by 33 CFR 323.2(d) even though the disposal itself occurs on the upland
and thus does not require a Section 404 permit.” The USACE has issued a
Nationwide Permit at 33 CFR 330.5(16) to satisfy the technical requirements for a
Section 404 permit for the return water where the quality of the return water is
regulated by the State through the Section 401 certification process. USACE
authorizations and evaluations are therefore not required when uncontaminated
dredged material is placed in a CDF where the effluent or runoff into waters of the
United States is certified as complying with applicable state Section 401 water
quality certification requirements. Thus, the procedures and evaluation protocols
of this manual do not apply to discharges of uncontaminated dredged material
into CDFs where there is no reason to believe that contaminants might be released
into the environment.
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However, the nationwide permit does not authorize the disposal of
contaminated sediments at CDFs where there might be release of contaminants
into the environment. In that the discharge is nationwide permitted does not
relieve the USACE or permit applicants from ensuring that contaminants are not
released into the environment either at the effluent discharge point or from the
disposal site proper. In fact, special conditions at 33 CFR 330 require that “any
discharge of dredged or fill material shall consist of suitable material free from
toxic pollutants.” Therefore, this manual does apply in cases where contaminated
dredged material is proposed for disposal in a CDF, and there is the potential for
release of contaminants via the five pathways. In the UTM, regulation of the
effluent, runoff, leachate, and seepage fall within the broad purview of the CWA
and NEPA. When effluent, runoff, or leachate pathways are of concern,
evaluations are performed and predicted contaminant concentrations or toxicity
results are compared to applicable standards, considering mixing or attenuation.

Resource Conservation and Recovery Act (RCRA). One of the purposes
of RCRA is to ensure that generated waste “should be treated, stored, or disposed
of so as to minimize the present and future threat to human health and the
environment.” Since April 1988, with publication of the USACE maintenance
dredging and disposal regulations at 33 CFR 335-338, the USACE has asserted
that dredged material is not a hazardous waste and should not be regulated under
RCRA (Federal Register Vol 53, No. 80, April 28, 1988, pages 14903 and
14910). Throughout the 1990’s, the USACE made a concerted effort to
demonstrate that the CWA/MPRSA protocols provided a level of environmental
protection commensurate with that accorded under RCRA. Based on that
demonstrated experience, the EPA excluded dredged material as a hazardous
waste on 30 November 1998, providing the dredged material is regulated under
either the CWA or MPRSA (Federal Register Vol 63, No. 229, November 30,
1998). The effective rule date was 1 June 1999. Specifically, 40 CFR 261.4 of
that rule provides that dredged material regulated under “a permit that has been
issued under Section 404 of the Federal Water Pollution Control Act (33 U.S.C.
1344) or Section 103 of the Marine Protection, Research, and Sanctuaries Act of
1972 (33 U.S.C. 1413) is not a hazardous waste.” The term permit also applies to
congressionally authorized Civil Works projects undertaken by the USACE using
the CWA or MPRSA regulatory regimes.

The RCRA exclusion for dredged material only applies to activities permitted
under either the MPRSA or CWA. Since CDFs would not typically be located in
ocean waters, the protocols of the CWA Guidelines are used in this manual. The
link between the RCRA rule exclusion and CDFs rests with the CWA Section 404
permit required for the effluent discharges from the CDF. Although that
discharge is permitted nationwide at 33 CFR 330.5, the nationwide permit does
not authorize the disposal of contaminated dredged material into a CDF where
there is potential contaminant release to the environment.

1.6.2 Other Regulatory Considerations

Volatile Emissions. Volatile emissions may be of concern for dredged
material containing high concentrations of volatile organic contaminants. Volatile
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emissions from dredged material in CDFs are not regulated under the Clean Air
Act (CAA), since the CAA regulates point and mobile sources. CDFs are neither.
In most cases, air quality is regulated under the CAA only for gaseous emissions
that could be sampled from a waste stream, not for volatilization from an areal
source. Air quality from areal sources is more typically regulated, considering the
resulting quality at a point of compliance or at the nearest receptor. Moreover,
there have been no documented CAA concerns with any CDF anywhere in the
nation. However, the Occupational Safety and Health Administration (OSHA) air
quality standards apply when workers are exposed to inhalation or dermal contact
with vapors while handling and managing dredged material containing certain
volatile organic compounds in CDFs. In the UTM, when volatile emissions are of
concern, evaluations are performed and predicted emission concentrations are
compared to OSHA standards to determine compliance.

Plant and Animal Uptake. The direct uptake or bioaccumulation of
contaminants by wetland and terrestrial plants and animals is not directly
governed by any specific regulations. The plant and animal uptake pathways for
CDFs receiving dredged material are unique in that dredged material is not
sewage sludge, solid waste, or an industrial byproduct. Essentially, dredged
material placed in a CDF is a wet soil, usually from an adjacent waterway,
possibly containing a mixture of low levels of contaminants from various
anthropogenic sources. As explained in the RCRA discussion, none of the current
statutory or regulatory regimes used for land application of sludges or industrial
waste products are appropriate for CDF disposal of dredged material. However,
the general mandate under NEPA requires evaluations of the uptake pathways,
since uptake and subsequent movement of contaminants into food webs may
result in impacts outside the CDF. In the UTM, the potential uptake of
contaminants into plant and animal tissue is compared to that for a reference
material representative of soils in the vicinity of the CDF had no dredged material
disposal ever occurred there, and if the dredged material uptake exceeds that for
the reference, the potential environmental impact of the uptake pathways is
evaluated in the context of a risk assessment.
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2 Structure and Approach of
the UTM

This chapter describes the tiered testing approach used in the UTM. This
approach is very similar in concept to the tiered structure of the OTM and ITM,
both of which were designed to provide information needed to determine the
potential for contaminant-related impacts of proposed discharges without
necessitating unnecessary testing evaluations. The conceptual similarity between
the steps in each tier of the UTM evaluation process, the risk assessment process,
and fundamentals of testing and evaluations common to multiple pathways are
also described.

2.1 Tiered Structure for Evaluations and Testing

The UTM uses a four-tiered evaluation process for each of the five pathways.
This tiered approach should be initiated at Tier I for each pathway and is designed
to aid in generating appropriate and sufficient, but not more than necessary,
information to make decisions regarding the need for management actions. This
allows optimal use of resources by focusing the least evaluative effort on projects
where the potential need (or lack thereof) for management actions is clear, and
expending the most effort on operations requiring more extensive investigation to
determine the need for management actions.

To achieve this objective, the evaluative guidance for each of the five
pathways is arranged in a series of tiers, or levels of intensity of investigation. At
the outset of a typical evaluation of a particular pathway, it may be possible
conduct evaluations in general terms. Evaluation at successive tiers involves more
extensive and specific information about the potential need for management
actions. Successive tiers may involve more time-consuming and expensive
procedures but provide more extensive information allowing more detailed
evaluations of the need for management actions. The progressive increase in
information from successive tiers means that a project is carried through the tiered
evaluation structure until the information necessary and sufficient for a decision is
obtained, and no further.

It is not true that increased information obtained from evaluation in
progressively higher tiers always results in greater confidence in the decision. As a
simple illustration, if dredged material clearly meets the criteria indicating
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contamination is not likely to be a concern, further evaluation in subsequent tiers
will not increase the degree of confidence or certainty about the nature of the
material. Evaluation in progressively higher tiers should be conducted only if the
information at a given tier is not sufficient to make a decision regarding the need
for management actions. Once the information necessary and sufficient to make a
decision is available, further evaluation in subsequent tiers will not increase the
confidence in the decision, is a waste of time and resources, and should not be
conducted.

The overall evaluation process is illustrated as a flowchart in Figure 2-1. The
tiered structure for each pathway is illustrated in matrix form in Table 2-1. The
general intent of each of the tiers is described below. More detailed tiered
structures specific to each pathway are discussed in Chapters 4 through 9.

2.1.1 Tier |

Tier I uses readily available existing information. The Tier I evaluation should
determine the need for evaluation of pathways, identify the pathways (if any) that
should be evaluated further, and identify receptors of concern (ROC) and COC (if
any) for further evaluation.

Although gathering such information may require searching libraries,
archives, and similar sources, such as previous project files, the collection of field
data or pathway tests is outside the scope and intentions of this tier. For dredged
material with a readily apparent need for management actions (or lack thereof),
the information collected in Tier I should be sufficient for making management
decisions. However, more extensive evaluation in subsequent tiers will be needed
if Tier I information is inadequate for management decisions.

2.1.2 Tierll

If a decision cannot be made at Tier I, Tier 1I evaluations consist of
determining the need for management actions derived from very conservative
techniques that use the chemical, physical, and biological characteristics of the
dredged material and basic information about the CDF. Because of their
conservative nature, if these evaluations indicate that management actions are not
needed, it is very unlikely that further evaluations will indicate such a need.
However, because of their conservative nature, “false positives” may occur and,
depending on the magnitude of such results, further evaluation in higher tiers may
be warranted. Tier II includes tests to evaluate the need for management actions to
meet applicable water quality standards, groundwater standards, etc.
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2.1.3 Tier lll

If the need for management actions cannot be determined in Tiers I and 11, it
may be necessary to use Tier III to obtain more detailed information. The

evaluations in Tier Il include effects-based testing and are generally more

complex, costly, data intensive, and time-consuming than those in the previous
tiers. For contaminant pathways for which there are no Tier II procedures or for
which Tier II yields equivocal results, it may be necessary to employ Tier III to
obtain more detailed information. It is important to note that carrying decisions to
Tier III that could have been made at an earlier tier may not improve the
confidence in those decisions.

Table 2-1
Summary of Evaluation Structure and Procedures in UTM

Tier

Contaminant Migration Pathways for CDFs

Effluent Runoff Leachate Volatilization Plant Uptake Animal Uptake
Existing information, Existing information,
Tier | Existing Existing Existing Existing conceptual site model, | conceptual site model,
information information information information complete exposure complete exposure
routes routes
Total release - . "
_|screenandior | Solublity Solubility Volatility DTPA Extract, COC | TBP Calculation, COC
Tier Il o partitioning partitioning partitioning Lo S
Solubility elimination elimination
Y screen screen screen
partitioning screen
SLRP and/or
LTCST RSLS SBLT chemistry . . .
) turbidity/TSS . . Plant bioaccumulation | Animal
Tier Il ; chemistry and/or PCLT VFC chemistry . .
EET chemistry SLRP and/ hemi test bioaccumulation test
EET toxicity andfor | chemistry
RSLS toxicity
Case Specific Case Specific | Case Specific | Case Specific - -
Tier IV | Study or Risk Study or Risk | Study or Risk | Study or Risk | S2Se Speific Study or | Case Specific Study or
Risk Assessment Risk Assessment
Assessment Assessment Assessment Assessment

DTPA = Diethylenetriamine-pentaacetic acid
TBP = Theoretical Bioaccumulation Procedure
LTCST = Long Tube Column Settling Test
TTS = Total suspended solids

EET = Effluent Elutriate Test

SLRP = Simplified Laboratory Runoff Procedure
RSLS = Rainfall Simulator/Lysimeter System
SBLT = Sequential Batch Leachate Procedure
PCLT = Pancake Column Leach Test
VFC = Volatile Flux Chamber;

2-4

2.1.4 Tier IV

Tier IV consists of case-specific studies or formal quantitative risk assessment
designed to answer specific, well-defined questions, and should rarely be
necessary for navigation projects. Tier IV is useful if, and only if:

1. Contamination is substantial.

2. Specific scientific information essential for a decision is not otherwise
available.

3. Essential information will be generated by Tier IV evaluations.
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A quarter-century of experience clearly demonstrates that these conditions
seldom exist at dredged material aquatic and nonaquatic disposal sites. In the great
majority of cases, the environmental consequences of disposal were sufficiently
known after Tier III or earlier to make a technical decision; Tier [V might have
further refined the prediction of consequences but would not have fundamentally
changed it. In such cases, socio-economic and political considerations are more
important than technical information, and no amount of further testing will
provide additional socio-economic or political insight. Under these circumstances,
it is an inappropriate use of time and money to carry the evaluation to Tier IV in
hopes that the additional technical detail will resolve nontechnical controversies.

At any tier except Tier IV, failure to make a decision regarding the need for
management actions results in additional testing at a subsequent, more complex
tier unless a decision is made to seek other disposal alternatives. The final tier
(Tier IV) consists of detailed site-specific evaluations intended to provide
whatever technical information is necessary for a decision, within the limits of the
present scientific state-of-the-practice.

2.1.5 Progressing through the Tiers

It is necessary to proceed through the tiers only until information sufficient to
make a decision about the pathway being evaluated has been obtained. For
example, if the available information is sufficient to make a decision in Tier |
about surface runoff, no further evaluation of surface runoff is required. The
evaluation would then shift to the next pathway, which might have to be carried
through Tier I1I to generate sufficient information to make a decision. The
approach is to enter Tier I and proceed as far through the sequence of tiers as
necessary to make a decision. Although the goal is to make a decision about each
pathway in the earliest possible tier, enough information should be available to
make technically defensible decisions about every pathway. It is acceptable and
often desirable to carry evaluations of different pathways through different tiers to
generate the information necessary and sufficient to make technically defensible
decisions regarding the need for management actions. It is important to recognize
that management actions implemented for one pathway may influence other
pathways.

As the investigation progresses through the tiers within a pathway, as many
questions as possible should be answered at each tier. Only specific questions that
cannot be answered satisfactorily after one tier should be evaluated further in the
next tier. It is neither necessary nor appropriate, and is counter-productive, to shift
all questions to the subsequent tier and repeat the investigation of questions that
have already been answered sufficiently.

The system is structured so that Tier I should be conducted for every pathway
that is evaluated, sufficient information for a decision will almost always be
available after Tier II or Tier III, and Tier IV will seldom be necessary. Prior to
initiating testing, it is essential that the informational requirements of each tier be
thoroughly understood and that the information necessary for interpreting results
at the advanced tiers be assembled. For example, it is always appropriate to gather
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all relevant available information and identify COC (Section 2.2.2) and ROC
(Section 2.2.3) for the CDF and dredged material being investigated, even though
it may be clear without formal Tier I evaluation that further assessment will be
necessary. It may be possible to skip some Tier Il evaluations if it appears likely
that it will ultimately be necessary to go to Tier III. As evaluation of a pathway
progresses through the tiers, more and more information becomes available, so
that in most cases there is sufficient information for a decision by the end of Tier
I or earlier. If it is necessary to go to Tier IV, only a few specific and well-
defined questions should remain to be addressed at the Tier IV level of intensity.

The procedures in this manual can be applied within a given tier using several
levels of sophistication with respect to the data required. Pathway evaluations
require consideration of several types of site and CDF information to include
physical and chemical characteristics of the material proposed for disposal in the
CDF, the characteristics of the CDF itself, operational variables regarding the
dredging and disposal process, and characteristics of the receiving environments
for the pathways. These data can be derived from simple estimates to extensive
prediction or modeling efforts and should be considered in conjunction with data
on dredged material pathway behavior. These data may vary from conservative
estimates based on simple partitioning principles to data derived from detailed
pathway testing. A given evaluation for a given pathway could therefore employ a
range of site and CDF data sources and levels of detail. Use of existing
information or conservative estimates of the needed site variables is most
appropriate for evaluations in the early tiers. Use of case-specific data is more
appropriate for later tiers.

2.1.6 Decisions after Each Tier

After completion of the technical evaluation in each tier, a decision
concerning the next step is made in the following manner:

1. If'the available information is sufficient for a decision regarding the need
for management actions, evaluation of the pathway under consideration
stops at this point and management actions, if appropriate, are considered.
The evaluation then proceeds to the next pathway of concern. This
generic decision process is described in detail for every tier of each
pathway in Chapters 4 through 9.

2. If the information available at the completion of a particular tier is not
sufficient to make a decision regarding the need for management actions,
the evaluation of the pathway under consideration may proceed to the
next tier, or appropriate management actions may be considered as an
alternative to further testing.

2.1.7 Management Actions
If a decision is made that management actions are needed for a given

pathway, the influence of the management actions on other pathways should be
considered. For example, the placement of a surface cover of clean material to
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control surface runoff will also control plant or animal bioaccumulation.
Consideration of such influences may allow for a reduction in testing efforts or the
need to reevaluate some pathways. The full evaluation of all pathways may
therefore be an iterative process, depending on the project requirements.

2.2 Considerations for Risk Assessment

This section discusses the similarities between risk assessment and the general
UTM evaluation process within any tier of each pathway. As discussed in Section
2.1, the tiered process is intended to provide a decision in most cases without
having to conduct a formal, quantitative risk assessment in Tier [V. However,
even while intending to avoid Tier IV, it is important to recognize that some
aspects of the project evaluation may require a Tier IV risk assessment. The
evaluations in Tiers I through III provide the data for risk assessment, should it be
needed.

2.2.1 Overview of Risk Assessment

Risk assessment as it has often been used in other applications has typically
been thought of as a complex, time-consuming, and expensive process. However,
the concept of “screening level” risk assessments is being more widely embraced,
and risk assessment concepts are being applied in simpler, quicker, and more
efficient forms. The UTM is consistent with this trend, with its integration of risk
assessment elements into a tiered testing framework culminating in a formal,
quantitative risk assessment in the ultimate tier.

The fundamentals of the risk assessment process and its application to
dredged material evaluation are discussed in Moore, Bridges, and Cura (1998).
This overview of the risk assessment process is supplemented by Cura et al.
(2001), which discusses risk assessment as it applies to aquatic disposal of
dredged material, and Cura, Wickwire, and McArlde (in preparation), which
discusses risk assessment in the management of dredged material in wetland and
terrestrial habitats. The brief summary of risk assessment in this section merely
provides a context for discussing the risk elements of the UTM evaluation
process. The much more thorough discussion by Cura, Wickwire, and McArlde
(in preparation) is an important companion to the UTM, and the user should be
familiar with it to make the best use of the UTM in the context of risk assessment.
If it is necessary to carry the evaluation in the UTM to Tier IV, the guidance on
Tier IV risk assessments provided by Cura, Wickwire, and McArlde (in
preparation) should be followed.

At a fundamental level, risk assessment consists of the following four steps,
illustrated in Figure 2-2.

Problem formulation involves a thorough description of the activity
being evaluated, with an emphasis on the COC (Section 2.2.2), ROC
(Section 2.2.3), and complete exposure route(s) by which ROC could
plausibly come into direct physiological contact with COC under the
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conditions expected as a result of the proposed project. The UTM
processes of scoping the technical evaluation and identification of
relevant COC migration pathway(s) discussed in Section 3.1 is generally
analogous to this step of the risk assessment process.

Effects assessment determines the dose-response that might cause an
effect, such as exceedence of a water quality standard or an effect
resulting from bioaccumulation. Effects assessment characterizes the
dredged material and is independent of the CDF. The evaluations
conducted in Tiers I through III concerning releases or impacts of the
contaminant migration pathways in Chapters 4 through 9 are generally
analogous to this step of the risk assessment process.

Exposure assessment determines the conditions of exposure to COC that
populations, communities, or ecosystems would experience in the field as
a result of the proposed project. Exposure assessment characterizes
conditions in the field related to the project and is independent of the
effects assessment. The mixing, dispersion, or attenuation of effluent,
runoff, leachate and volatiles, and the exposure conditions to entire
dredged material in Tiers I through III of the contaminant migration
pathways in Chapters 4 through 9 are one aspect of exposure assessment.
The exposure evaluation should also consider exposure times in relation
to the times implicit in the measurements of effects. Exposure evaluation
should consider the spatial scale of the release in relation to the scale of
the receiving water body and the distribution of the ROC at the
population level and in relation to potential ecosystem effects. The
considerations discussed in Section 2.2.4 are an important part of
exposure evaluation.

Risk characterization basically involves comparison of the results of the
effects assessment and exposure assessment to determine whether there is
a risk. If conditions necessary to cause an effect (effects assessment) are
greater than the exposure expected in the field (exposure assessment),
there is no risk. However, if exposure conditions are greater than those
that will cause effects, a potential risk exists. The evaluation and decision
processes in Tiers I through III of the pathways in Chapters 4 through 9
are generally analogous to this step of the risk assessment process.

Chapter 2 Structure and Approach of the UTM



Problem
Formulation

Effects
Assessment

Exposure
Assessment

Risk

Characterization

Figure 2-2. Schematic illustration of the relationship of the four major
components of risk assessment

The following components of the evaluative process in the UTM and risk
assessment are conceptually analogous:

Upland Testing Manual*

Risk Assessment

Identification of relevant pathways

Problem formulation

Determination of environmental quality

Effects assessment

Determination of biological availability and spatial and temporal distribution
of COC in relation to populations, communities, and ecosystems of interest

Exposure assessment

Determination of management need

Risk characterization

* |dentification of relevant pathways is discussed in Chapter 3. The other UTM processes are
discussed in relation to the tiers for each pathway in Chapters 4 through 9.
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2.2.2 Contaminants of Concern

COC are the constituents or contaminants present in the dredged material
being evaluated that may have a potential to affect ROC. General COC concepts
are presented here, and COC are discussed in relation to Tier I evaluations in
Section 3.4 and in detail specific to each pathway in Chapters 4 through 9.

The COC are likely to be different for each dredged material and for a
particular dredged material, are likely to be different for different pathways. COC
to be evaluated are identified on a case-specific basis in the Tier I evaluation for
each pathway. If little information is available, the evaluation may enter Tier I
with a “standard laundry list” of potential COC. However, through the Tier I
process the “standard laundry list” should be replaced by a set of potential COC
specific to the dredged material and pathway being investigated. It is important
that all constituents relevant to the disposal activity being evaluated are included
as potential COC. Constituents that Tier I shows may be important to a particular
investigation should be added, and constituents that Tier I provides no reason to
believe may be relevant to a particular investigation should be deleted from the
potential COC. While there may be some constituents that are truly of concern
and are legitimately among the COC for most investigations, detailed
investigation of constituents not relevant to the disposal activity being evaluated
are of no benefit and should be avoided.

2.2.3 Receptors of Concern

ROC are the resources that may have a potential to be affected by COC. ROC
include abiotic resources such as water quality, groundwater quality, and air
quality as well as the more commonly thought of biotic resources such as
particular plant or animal species. ROC may be different for each CDF, and for a
given CDF, are likely to be different for different pathways.

ROC are mentioned here because ROC is a term common to both the UTM
and risk assessment. Because ROC are the resources potentially at risk, the ROC
determine the tests that will be conducted. In some cases, ROC are evaluated
directly, such as when water quality is evaluated by measuring COC
concentrations and comparing these to standards. In other cases, ROC may not be
amenable to direct evaluation. For example, the resource of concern may be a
local population of edible fish. It is often not possible to directly evaluate potential
effects on the population, and it may not even be possible or practical to test
individual fish of the species of interest. Such cases are common and are
addressed with tests of surrogate species from which effects on the population of
interest are inferred. The selection of appropriate test species is discussed in the
sections of Chapters 4 through 9 in evaluations that use biological effects tests.

2.2.4 Basis of Management Action Decisions
The purpose of management actions is to protect ROC outside the CDF. As

noted above, ROC may be abiotic, such as water quality standards, or biotic, such
as particular organisms. The decision that management actions are required to
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protect abiotic ROC is quite straightforward. If a standard is not met, it is assumed
that the abiotic ROC the standard is intended to protect is at risk unless it can be
clearly demonstrated otherwise. In this case, some type of management action may
be appropriate.

The case of biotic ROC is much more complex. The state of the art of
predictive biological testing and evaluation is such that standard laboratory tests
address changes at the organism or suborganism level, while effects on ROC
occur in the field at higher levels of biological organization. Predictive tests are
usually conducted under laboratory conditions, or occasionally under “controlled”
field conditions. Thus, interpretation of results in terms of an effect on a biotic
ROC requires extrapolation from laboratory to field conditions, as well as
extrapolation from lower to higher levels of biological organization and perhaps
from surrogate species to the ROC. Figure 2-3 is a conceptual illustration of the
hierarchy of biological organization in relation to ecological relevance and
tractability of testing. The most tractable tests address responses at the cellular,
organ, and individual levels (i.e., levels 1 through 4) of biological organization.
Population, community, and ecosystem levels of biological organization (levels 5
through 7) are much more difficult to test and evaluate predictively but are the
levels at which the potential for effects should be evaluated. Most of the
biological evaluations in the UTM are at the life history level of organization
(level 4), measuring effects on survival, growth, and reproduction of individual
organisms under laboratory conditions. Some tests may be conducted at lower
levels of biological organization, and there is ongoing scientific attention to
prediction of population-level responses from individual life history data. At
present, however, evaluation of the potential for effects should be based on results
of laboratory tests at the level of individual organisms extrapolated to populations,
communities, and ecosystems in the field.

1. Biochemistry - genotoxicity
Fy
2. Development - fertilization, teratogenicity
3. Histopathoelogy - tumor formation
4. Life History - individual survival, growth, reproduction

5. Population - stability

6. Community - structure

'lf.—-r—-rvsnnm-__:

7. Ecosystem - function

[ .
L

Ecological Relevance

Figure 2-3. Lower levels of biological organization are more tractable for testing
than higher levels, but are less ecologically relevant

Whether risks to individual organisms imply that management actions are
needed to protect ROC at the population, community, or ecosystem level depends
on many factors, all of which should be considered, because none are singularly

Chapter 2 Structure and Approach of the UTM

2-11



2-12

determinative according to EPA (1998), from which much of the following
discussion is taken. Important factors that should be considered include:

Nature and intensity of effects.
Spatial and temporal scale of effects.

Potential for recovery from effects.

Nature and Intensity of Effects. Distinguishing important effects from those
of little importance requires consideration of the nature and extent of effects. For
example, effects on growth are less likely to be reflected in population changes
than effects on survival or reproduction. Large reductions in survival of offspring
are more likely to result in measurable population effects than small reductions. A
statistically significant 1-percent decrease in fish growth may not be ecologically
relevant at the population level. A 10-percent decline in reproduction may be
more significant for a population of a slowly reproducing species than for a
rapidly reproducing species.

Spatial and Temporal Scale of Effects. Important considerations include the
extent and pattern of effects in space and time as well as the context of the effects
in the surrounding area over time. The size of the affected area is important. A
larger affected area may be subject to a greater number of other stressors,
increasing the complications from stressor interactions. A larger area may be more
likely to contain sensitive species or critical habitat, and may be more susceptible
to ecosystem-level changes because multiple communities may be altered.
However, a smaller area may not necessarily mean a lower likelihood of the need
for management actions. The extent to which critical habitats may be affected
compared to the larger landscape of interest is important. The function of an area
within the larger landscape may be more important than the absolute size of the
area.

Some important population, community, and ecosystem features operate on
short-time scales and others on very longtime scales. Hence, the time scale of
stressor-induced changes should be considered in the context of the time scales of
the multiple natural processes within which they operate. For example, effects of
COC should be considered in the context of natural variability and cycles in
populations, communities, and ecosystems. Temporal considerations for COC
include the time scale of exposure, including repetitive exposures, and the rate at
which COC may be accumulated and depurated from tissues. These scales should
be considered relative to the time scale on which important population,
community, and ecosystem features operate.

Potential for Recovery from Effects. Consideration of potential recovery is
a logical extension of consideration of temporal scales. Recovery is the rate and
extent of return of a population, community, or ecosystem to some aspect of its
condition prior to the action being evaluated. Because populations, communities,
and ecosystems are dynamic and continually change under natural conditions, it is
unrealistic to expect them to remain static or return to the original state before the
action being evaluated (Landis et al. 1993). However, the return to a state within
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the typical range of variation is a reasonable target. Natural cycles should be
considered when evaluating recovery potential.

2.3 Fundamentals of Testing and Evaluation

This section includes a discussion of some fundamental principles of testing
and evaluation that are common to multiple pathways. These include sampling
considerations, use of water quality standards, mixing/attenuation/dispersion
principles, and control and reference materials for testing. Specific application of
these principles is also mentioned as needed within the tiered framework for each
of the pathways in Chapters 4 through 9.

2.3.1 Sampling and Chemical Analysis

The evaluations in Tiers II and III for all pathways involve sediment
characterization and testing. Representative samples of the sediments under
consideration must be used for the testing program. Samples of channel sediment,
water from the dredging site, and receiving waters at the CDF location may be
required, depending on the pathways of concern. The levels of effort, including
number of sampling stations, quantity of material, and any schemes used for
compositing samples, are highly project-specific. If at all possible, the sampling
operations required for sediment characterization (both physical and chemical),
design and evaluation of the disposal site, and contaminant pathway tests should be
well coordinated to avoid unnecessary duplication of effort. A well-designed
sampling plan is therefore essential.

Chemical analyses of sediment, water, and tissue may be required, depending
on the contaminant pathways of concern. Accepted techniques for chemical
analysis should be used. Detection limits are also an important consideration. The
detection limits specified for the tests should be set sufficiently low to allow
comparison of tests results with applicable standards.

Supporting guidance regarding sediment sampling, sample collection,
handling, preservation and storage, and physical and chemical analyses is
available (EPA/USACE 1995 which is included in Appendix K) and should be
followed in conducting evaluations in the UTM.

2.3.2 Applicable Standards

Several of the pathway evaluations may involve comparison of contaminant
concentrations to applicable standards, such as water quality standards or
groundwater standards. If applicable standards are not met, it is assumed that an
ROC is at risk. Although standards are abiotic ROC, they are derived from
considerations of effects on biotic ROC and are designed to protect biotic ROC.
Applicable standards should be evaluated with regard to ambient concentrations
of a particular COC in the environment outside the CDF. Additional discussions
of specific types of standards are found in the respective pathway chapters.
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2.3.3 Consideration of Mixing/Attenuation/Dispersion Zones

The evaluation of effluent or surface runoff discharges should consider the
effects of mixing and dispersion in receiving waters. Mixing zones are normally
defined by the State regulatory agency as part of the CWA Section 401 Water
Quality Certification requirements. When effluent or runoff enters receiving
waters, it is dispersed by natural physical processes so that the concentration
decreases spatially and temporally beyond the point of entry. This phenomenon is
important in determining the potential for effects, because effects depend on both
the concentration to which organisms are exposed and the length of time for
which they are exposed. Effects are generally less at lower exposure
concentrations or shorter exposure times, and for each COC there are exposure
time-concentration combinations below which effects do not occur. The Federal
regulations implementing Section 404(b)(1), Clean Water Act (40 CFR 230), and
Section 103, Marine Protection, Research and Sanctuaries Act (40 CFR 227)
recognize this and explicitly provide for consideration of mixing in evaluating
dredged material discharges.

Mixing calculations will describe the spatial and temporal boundaries within
which the discharge may reach the applicable water quality or toxicity standards.
If these boundaries are within the established mixing zone limits, there should be
no risk. If these boundaries exceed the established mixing zone limits, the
discharge may not meet the mixing zone aspects of water quality certification
requirements. Some regulatory entities make no provisions for such events, in
which case the discharge should be managed or controlled to not exceed water
quality certification requirements. Other regulatory entities have provisions for
variances, waivers, or other case-by-case approaches for dealing with releases that
exceed established mixing zone limits.

In a similar manner, attenuation of leachate in foundation soils should be
considered in evaluation of the leachate pathway, and dispersion of volatile
emissions should be considered in evaluation of the volatile pathway.

Detailed procedures for calculation of mixing zones for effluent and runoff are
found in Appendix E. Guidance on considering attenuation in evaluating leachate
and dispersion in evaluating volatile emissions is presented in the chapters on those
pathways.

2.3.4 Control Material

Use of control materials is an integral part of evaluations for toxicity or uptake
(bioaccumulation) testing. The purposes of control materials in biological tests are
to confirm the biological acceptability of the test conditions and help verify the
health of the test plants or animals. The response to the control material is not to
be compared to the response to the dredged material to determine the effect of the
dredged material. The reference material (Section 2.4) is used for this purpose.
The essential characteristics of control materials are that they be essentially free of
COC and fully compatible with the needs of the test plants or animals such that
they have no discernable influence on the response being measured in the test.
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Test procedures are conducted with the control material in the same way as with
the dredged material samples. Excessive mortality or other unacceptable response
in the control material indicates a problem with test conditions or organisms and
can invalidate the test.

Control water in biological tests with effluent or runoff (Chapters 4 and 5) is
often the culture water in which the test organisms have been maintained in the
laboratory. Control soil in biological tests of plant and animal uptake under
terrestrial conditions (Chapters 8 and 9), or control sediments in aquatic and
wetland tests, is often the soil or sediment within which the test plants or animals
resided prior to collection in the field, or within which they were maintained in the
laboratory. Generic control soils or sediments consisting of field-collected or
laboratory prepared soil or sediment may also be appropriate in some cases.

Under certain circumstances, it may be appropriate to use specialized control
soil or sediment to help discern the potential contribution of a known variable to
the results of a test. For example, if the dredged material samples being tested are
very fine-grained, it may be desirable in some cases to use a grain-size control (a
soil or sediment physically similar to the dredged material and essentially free of
contaminants) in addition to the standard control to indicate the degree to which
the test plants' or animals' response may be influenced by the grain size of the test
soils or sediments.

2.3.5 Reference Material for Plant and Animal Uptake Evaluations

Appropriate reference material is an integral component of testing for
evaluation of uptake of COC by plants and animals (Chapters 8 and 9). A
reference soil is used in terrestrial evaluations, and reference sediment is used in
wetland and aquatic evaluations. In these evaluations, it is important to clearly
distinguish between control and reference materials and that both be properly
selected and used in testing for effects of dredged materials on plants or animals
and evaluating the results.

Reference material concept. Reference soil or sediment is the key to
evaluating the need for management actions for plants or animals. After a test has
been accepted by the control soil or sediment, reference soil or sediment results
provide the point of comparison (reference point) against which any potential
effects of the dredged material are evaluated. With a proper reference sediment,
this will identify the extent, if any, to which the dredged material may cause
conditions different from those at the reference site.

The essential characteristic of reference soil or sediment is that it reflects
environmental conditions that would have existed in the vicinity of the CDF if
dredged material had never been placed there, but all the other influences on
environmental quality at the site had occurred. The reference soil or sediment
reflects the environmental quality in the vicinity of the CDF because of all
influences except dredged material discharges and is as free of COC as the
vicinity of the CDF. In addition to this essential characteristic, the physical
characteristics of reference soil or sediment should be sufficiently similar to the
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dredged material that they have no discernable effect on the response being
measured in the test plant or animal. As long as other requirements are met, it is
acceptable to choose reference soil/sediment and/or test species to achieve this
objective. In general, reference soil or sediment will be obtained in the vicinity of
the CDF.

In some cases, it may be appropriate for one reference site to serve more than
one CDF, or to use more than one reference material for a single CDF. This could
occur, for example, when the dredged material or the CDF has a wide range of
grain sizes or organic carbon, when management needs suggest that disposal of
different dredged materials at different locations within the CDF is desirable, or
when disposal of the dredged material at more than one CDF is being considered.

Reference material approach. Reference soil or sediment is generally
collected outside the influence of previous operations at a CDF, but near enough
to the CDF that the reference material is subject to all the same influences (except
previous dredged material) as the CDF. If there is a potential for sediment
migration or there is a reason to believe that previously placed dredged material
has migrated, reference material should be collected from an area outside the CDF
that is not expected to be influenced by material from the CDF. Both the reference
point and reference area sampling approaches described below allow statistically
valid comparisons and are appropriate under specific circumstances as described
below.

Reference point. This approach is used when the area outside the CDF is
sufficiently homogeneous that a single reference location is representative of the
CDF. A single reference location is sampled and the soil or sediment is tested
concurrently with the dredged material. The test results from the reference
material are compared to those obtained from plant or animal bioaccumulation
tests of the dredged material.

Reference area. This approach is used when the area outside the CDF is
heterogeneous and more than one reference location should be sampled to
adequately characterize it. Several reference locations are sampled, and a
composite of all the samples is tested concurrently with the dredged material. The
test results from the reference material composite are compared to those obtained
from plant or animal bioaccumulation tests of the dredged material.

Reference sampling plan. The importance of thoughtful selection of the
reference sampling approach cannot be overemphasized. To ensure that an
appropriate approach is used, information gathered during the site specification
process or other studies should be consulted for both the CDF and the reference
sites. In some instances there are differences in the statistical methods used in
comparing results from the various reference sampling methods to those obtained
from the dredged material being evaluated. There may also be differences in costs
among the approaches; statistical considerations are important in determining
which approach best fits specific concerns and conditions, including feasibility,
technical validity, and cost.
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A well-designed sampling plan is essential to the collection, preservation, and
storage of samples so that potential toxicity and bioaccumulation can be
accurately assessed. The implementation of such a plan is equally essential for
dredged material, control material, and reference material.

2.3.6 Statistical Considerations

A number of the pathway evaluations require comparison of test results with
standards or reference material test results. Statistical significance should be
considered in making such comparisons. The need for statistical comparisons is
stated as appropriate in the respective pathway chapters, and additional detail on
statistical methods applicable for the evaluations in the UTM is presented in
Appendix L.
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Chapter 3

3 Initial Evaluations

This chapter describes the activities conducted at the beginning of a CDF
pathway evaluation under Tier I. These initial Tier I evaluations include a
scoping process and an evaluation of existing information to determine the need
for pathway evaluations, identify relevant pathways for the project, and identify
COCs. The existing information for each relevant pathway is evaluated to
determine if a decision on the need for management actions can be made and
identify which pathways require more detailed evaluations in higher tiers.

3.1 Determination of the Need for Contaminant
Evaluations

The first step in the scoping process is the determination of the need for
contaminant evaluations based on the potential for presence of COC in the
dredged material. No further evaluation is needed if any one of the following
criteria is met:

The dredged material is excavated from a site far removed from existing
and historical sources of contaminants, so as to provide reasonable
assurance that the dredged material does not contain them.

The dredged material is composed predominantly of sand, gravel, and/or
rock.

The dredged material is composed of previously undisturbed geological
materials which have not been exposed to modern sources of pollution.
(However, note that potential impacts from natural mineral deposits must
also be considered).

Considering the dredged material characteristics in light of the above criteria,
determine whether there is reason to believe COC in the dredged material may be
of concern outside the CDF. The purpose at this initial stage is to eliminate
projects for which COC clearly do not warrant further evaluation. Unless this is
clear, the evaluation should be carried forward.

The decision, the rationale for which should be documented, will be either:
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There is not sufficient reason to believe that contaminants in the dredged
material may be of concern for the project. Therefore, detailed evaluation
is not necessary, and there is no need for further evaluation using this
manual.

There is sufficient reason to believe that contaminants in the dredged
material may be of concern for the project to warrant a more detailed
evaluation of potential COC effects outside the CDF. Because these
effects can only be evaluated in the context of pathways, it is necessary to
determine which pathway(s) may be of concern for the CDF being
evaluated.

3.2 Identification of Relevant Pathways

If there is potential for the presence of COC in the dredged material, and an
evaluation of pathways is deemed appropriate, the next step in the scoping process
is to identify the relevant pathways of concern. This requires that a comprehen-
sive, although at this stage not detailed, description of the project be developed,
including:

The environmental setting and general characteristics of the site (Section
3.2.1).

The engineering design and management characteristics of the CDF
(Section 3.2.2).

The general environmental characteristics of the dredged material
(Section 3.2.3).

The source of the information used for the project description is the
compilation of existing information discussed in detail in Section 3.3.

3.2.1 Environmental Setting and General Characteristics

The general setting of the site or setting for the CDF should be described from
the perspective of factors that might influence the migration of COC (if present)
from the CDF, and the types of resources that might be exposed to any COC
present. Such factors may include, for example:

Aquatic, wetland, or terrestrial environment.

Size of receiving water body that releases from the site might enter.
Salinity of receiving water body and groundwater underlying the site.
Circulation in receiving water body.

History of site use.

Surrounding land use.

Characteristics of groundwater aquifers beneath and surrounding the
site.
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3.2.2 CDF Design and Management Characteristics

The general engineering design and the existing or anticipated management
features of the CDF should be described from the perspective of factors that might
influence the migration of COC from the CDF and the types of resources that
might be exposed to any COC present. Depending on the nature of the project,

the design and management characteristics of the CDF would be considered in
one of two ways:

1. The possible adequacy of an existing CDF for the proposed disposal.

2. The required design of a new CDF for the proposed disposal.

In many cases, CDFs have been used for previous disposal of dredged
material, sometimes for many years. Pathway evaluations will determine if
contaminant controls or operational constraints are required for the proposed
placement in such an existing site. For design of new CDFs, the evaluations will
determine the requirements for the new site, e.g., minimum surface area or
ponding depths and the need for controls or operational constraints. Details on
the engineering design and management considerations for CDfs are provided in
Engineer Manual 1110-2-5027."

Factors to be considered may include, for example:

Dike construction and height.

Surface area of the CDF.

Design life of the CDF.

Anticipated frequency of use.
Anticipated use of the CDF after filling.
Method of filling the CDF.

Rate at which the CDF will be filled.
CDF management between projects.

Minimum required ponding.

Characteristics of the CDF foundation.

! Headquarters, U.S. Army Corps of Engineers. (1987). “Confined disposal of dredged
material,” Engineer Manual 1110-2-5027, Washington, DC.
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3.2.3 Dredged Material Characteristics
The general characteristics of the dredged material should be described from
the perspective of factors that might indicate the presence, type, and mobility of
COC in the material. Such factors may include, for example:
Area from which the material will be dredged.
Land use in the watershed and local area surrounding the source.

Known spills or discharges in the area.

Physical characteristics of the material (grain-size distribution, water
content, plasticity indexes, etc.).

Volume of material to be dredged.
Dredging schedule.

Project dredging history.

Salinity at the dredging site.
Maintenance or new work material.

Method of dredging and placement.

3.2.4 Identifying Relevant Pathways

Once the site and CDF characteristics are identified, every migration pathway
for which COC may be of concern should be evaluated for relevance before
proceeding further in the tiered testing process. The nature of each pathway
should be considered in relation to the CDF characteristics (Section 3.2.2) and
dredged material characteristics (Section 3.2.3). The purpose at this initial stage
is to eliminate pathways that clearly do not warrant evaluation; unless this is clear,
the evaluation should continue. Examples in which pathways would not warrant
evaluation include situations such as the following:

If the CDF will be paved when the project being evaluated is completed,
runoff, volatilization, and direct uptake pathways would not warrant
evaluation for that project. However, these pathways may warrant
evaluation for projects that will not be paved upon completion or during
filling prior to paving.

If the frequency of CDF use will be sufficient to keep plants and animals

from becoming established within the CDF, the direct uptake pathways
would not warrant evaluation.
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These examples are not intended as an exhaustive list and serve merely as
illustrations to stimulate thinking about whether specific pathways warrant
evaluation.

The identification of relevant pathways is crucial to the evaluation process.
Only those pathways that have a potential to result in transport of contaminants
out of the site require consideration. Three components must be present before
any effects from COC are anticipated:

1. There must be a stressor. In the context of the UTM, a stressor would be
a COC associated with the dredged material within a CDF.

2. There must be a receptor. In the context of the UTM, a receptor could be
a person, wildlife, standard, or other receptor that could be adversely
affected by the stressor.

3. There must be a complete exposure route by which a stressor (COC) can
come into actual physiological contact with a receptor (ROC).

In order to determine the need to evaluate a pathway, it is important to clearly
identify all three elements: the stressor(s), the receptor(s), and the exposure
route(s) that connect them. The absence of a complete exposure route is one basis
for early elimination of a pathway(s) and stressor/receptor set(s) from further
consideration, so that the process can focus on situations that might reasonably
constitute a potential risk. This is the opportunity to focus questions upon issues
of real concern. Because the scoping process is so fundamental to the conduct
and acceptance of the UTM evaluation, it is important that Federal and State
agencies, stakeholders, and the general public have meaningful participation in the
scoping process.

The rationale for carrying, or not carrying, each pathway into the tiered
evaluation should be documented, and a list of pathways to be evaluated should
be developed at this point.

3.3 Compilation of Information

A separate Tier I evaluation should be conducted for each relevant pathway to
be evaluated, because each pathway has specific characteristics. However, the
Tier I evaluation process is very similar for every pathway. The generic Tier |
evaluation process is described here and referenced as the basic process for
conducting the Tier I evaluation in the detailed chapters on each of the pathways.
Much of the existing information used in Tier I evaluations of one pathway will
also be useful in evaluation of other relevant pathways. Therefore, whichever
pathway is evaluated first will require the greatest Tier I effort, and Tier I
evaluations of subsequent pathways will build upon and use much of the same
information, requiring less effort.

Even if it is clear from the outset that the evaluation of a particular pathway
must be carried to higher tiers, Tier I should be conducted for each pathway. This
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is because Tier I is likely to resolve at least some issues, and Tier I provides much
of the information that will guide evaluation in higher tiers if that should be
necessary, including identification of the COC for the dredged material, CDF, and
pathway being evaluated.

Information on a variety of physical, chemical, and biological factors related
to the dredging site, the dredged material, and the CDF is important to maximize
the utility of Tier I. Information on these factors may exist in a wide variety of
sources, and the useful sources may differ for each dredging project. Therefore,
the following lists are intended merely to indicate possible sources and stimulate
thinking about sources of relevant existing information. Not all potential sources
will provide relevant information for every pathway, and sources not listed will be
helpful on others. It is not possible to determine in advance which sources will
provide information useful in Tier I. All involved parties should work
cooperatively to identify and obtain relevant existing information for use in Tier L.

Considerations relevant to the potential for the dredged material to be
contaminated include:

Sources of COC
Pathways of COC transport to the dredging site
Naturally occurring substances that may be harmful to biota
Urban and agricultural runoff
Sewer overflows/bypassing
Industrial and municipal wastewater discharges
Previous dredged or fill discharges
Landfill leachate/groundwater discharge
Spills of oil or chemicals
Releases from Superfund and other hazardous waste sites
Illegal discharges
Air deposition
Biological production (detritus)
Mineral deposits
The information gathering must be as complete as is reasonably possible,

including existing information from all reasonably available sources. This will
increase the utility of the Tier I evaluation and the likelihood that decisions
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concerning the need for management actions may be made at Tier I. Potential
sources of available information include the following, without limitation:

Results of prior physical, chemical, and biological tests and monitoring of
the material proposed to be disposed.

Information describing the source of the material to be disposed which
would be relevant to the identification of potential COC.

Existing data contained in files of agencies such as EPA or USACE or
otherwise available from public or private sources. Examples of sources
from which relevant information might be obtained include:
Selected Chemical Spill Listing (EPA)
Pesticide Spill Reporting System (EPA)
Pollution Incident Reporting System (United States Coast Guard)
Identification of In-Place Pollutants and Priorities for Removal (EPA)
Hazardous waste sites and management facilities reports (EPA)
USACE studies of sediment pollution and sediments
Federal STORET, BIOS, CETIS, and ODES databases (EPA)

Water and sediment data on major tributaries (Geological Survey)

National Pollutant Discharge Elimination System (NPDES) permit
records

Agencies with COC or related information, for instance, Fish and
Wildlife Service (FWS), National Oceanic and Atmospheric
Administration (NOAA), regional planning commissions, state
resource/survey agencies

CWA 404(b)(1) evaluations

Pertinent and applicable research reports

MPRSA 103 evaluations

Port and marina authorities

Colleges/Universities

Records of State agencies, (e.g., environmental, water survey,
transportation, health)

Superfund sites, hazardous waste sites
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Published scientific literature

Factors that may influence the movement of COC from sources to the dredged
material are important considerations, including:

Bathymetry

Water current patterns

Tributary flows

Watershed hydrology and land uses
Sediment and soil types

Sediment deposition rates

3.4 Identification of Contaminants of Concern
(COC)

This step in the Tier I evaluation identifies potential contaminants of concern
(COC) and determines whether they may present a potential environmental
problem. The evaluation in all tiers rests heavily upon proper identification of
COC. The process begins in Tier I with the identification of potential COC.

Tier I also begins the process, continued in Tier I, of narrowing the potential
COC to a more focused set of COC that warrants detailed evaluation and
documents the reasons others do not warrant further consideration. This will
result in a focused list of COC necessary and sufficient for a thorough assessment
of potential environmental problems associated with the proposed project.

Simple presence of a contaminant in the dredged material being evaluated is
not sufficient to include that contaminant as a potential COC. However, a
persistent and toxic chemical would be included. Some COC may occur in a
dredged material below their toxic levels, yet may be sufficiently bioavailable and
bioaccumulative that they present a potential problem to higher trophic levels.
Some dredged materials may contain no COC.

There may be some COC common to many dredged materials, but the set of
COC developed for one project will not necessarily be appropriate for another
project. The COC may be similar for some pathways and may be very different
for others. For example, the COC may be relatively similar for effluent and
runoff, but potentially volatile contaminants that might be COC for air may not be
COC for direct uptake. Salt can have major effects on water quality and terrestrial
and freshwater organisms. Therefore, if the dredged material is from a saline
waterway and may reach fresher surface or groundwater, salt should be considered
a potential COC for all pathways except air and plant or animal uptake, even
though salt is not, strictly speaking, a contaminant. COC should be developed for
each pathway and each project.

Chapter 3 Initial Evaluations



Proper identification of COC is essential to accurate assessment of potential
impacts and the need for management actions. If an important constituent is not
included, the assessment could overlook potential effects. If an increasing number
of unimportant constituents are included, evaluations tend to lose focus, become
inefficient, and perhaps incorrectly identify potential effects where none actually
exist. While it is usually better to err on the side of inclusion, each potential COC
should be carefully considered, and constituents should not be included without
objective justification for doing so.

3.4.1 Need for Sediment Chemistry

If the available evidence indicates COC may be present, final selection of
COC may require supplementing available information with chemical analyses of
the sediment. Also, the Tier II evaluations for each pathway, if they are necessary,
rely on bulk sediment data for the proposed dredged material. If adequate bulk
sediment data are not available, samples should be collected and the bulk
sediment chemistry should be determined. It is possible to skip Tier II and go
directly to tests in higher tiers. However, this may not be an efficient use of
resources in most cases, since subsequent testing may be unnecessary. In addition,
proper interpretation of some pathway tests requires sediment chemistry data.

In some instances, it may be sufficient to perform confirmatory analyses for
specific COC. In other cases where the initial evaluation indicates that a variety
of COC may be present, chemical analysis of the dredged material could provide a
useful inventory, and bulk sediment chemistry analysis may be appropriate.
Should it be necessary to collect and analyze sediment samples at this point, it
should be assumed that Tier II and Tier III testing may be needed for all pathways.
Hence, consideration should be given to collecting sufficient material from the
dredging, reference, and control sites to conduct these tests. Careful attention
should be given to storage conditions and storage times for sediments prior to
performing evaluations. If this is not done, it may be necessary to repeat the
sampling.

3.4.2 Characteristics of Contaminants of Concern

Contaminants for which there are applicable standards should be identified as
a COC. COC include potentially toxic or bioaccumulative constituents and those
that may promote undesirable organisms or growth. Salt is always a potential
COC whenever dredged material from a saline waterway is placed in a CDF
where nonsaline or lower-salinity environments may be affected. Other potential
COC include those that might reasonably be expected to require management
actions if the dredged material in question were to be placed in the CDF. The
potential COC for each proposed action should be identified on the basis of the
following, keeping in mind appropriate analytical considerations:

Presence in the dredged material
Concentration in the dredged material relative to the concentration in the

reference material
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Toxicological importance
Persistence in the environment
Propensity to bioaccumulate from sediments/soil matrices, which is

controlled primarily by the following chemical properties of the
constituents:

Hydrophobicity - Literally, "fear of water"; the property of neutral
(i.e., uncharged), organic molecules that causes them to associate with
surfaces or organic solvents rather than to be in aqueous solution.

The presence of a neutral surface such as an uncharged organic
molecule causes water molecules to become structured around the
intruding entity. This structuring is energetically unfavorable, and the
neutral organic molecule tends to be partitioned to a less energetic
phase, if one is available. In an operational sense, hydrophobicity is
the reverse of aqueous solubility. The octanol/water partition
coefficient(K,y, log K, or log P) is a measure of hydrophobicity.
The tendency for organic chemicals to bioaccumulate is related to
their hydrophobicity. Bioaccumulation factors increase with
increasing hydrophobicity up to a log K, of about 6.00. At
hydrophobicities greater than about log K, = 6.00, bioaccumulation
factors tend not to increase due, most likely, to reduced
bioavailability.

Aqueous Solubility - Chemicals such as acids, bases, and salts that
speciate (dissociate) as charged entities tend to be water-soluble and
those that do not speciate (neutral and nonpolar organic compounds)
tend to be insoluble, or nearly so. Solubility favors rapid uptake of
chemicals by organisms but at the same time favors rapid elimination,
with the result that soluble chemicals generally do not bioaccumulate
to a great extent. The soluble free ions of certain heavy metals are
exceptional in that they bind with tissues and thus are actively
bioaccumulated by organisms.

Stability - For chemicals to bioaccumulate, they must be stable,
conservative, and resistant to degradation (although some
contaminants degrade to other contaminants that may bioaccumulate).
Organic compounds with structures that protect them from the
catalytic action of enzymes or from nonenzymatic hydrolysis tend to
bioaccumulate. Phosphate ester pesticides do not bioaccumulate
because they are easily hydrolyzed. Unsubstituted polycyclic
aromatic hydrocarbons (PAH) can be broken down by oxidative
metabolism and subsequent conjugation with polar molecules. The
presence of electron-withdrawing substituents tends to stabilize an
organic molecule. Chlorines, for example, are bulky, highly
electronegative atoms that tend to protect the nucleus of an organic
molecule against chemical attack. Chlorinated organic compounds
tend to bioaccumulate to high levels in animals because organisms
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easily take them up, and, once in the body, they cannot be readily
broken down and eliminated.

Stereochemistry - The spatial configuration (i.e., stereochemistry) of
a neutral molecule affects its tendency to bioaccumulate. Molecules
that are planar tend to be more lipid- soluble (lipophilic) than do
globular molecules of similar molecular weight. For neutral organic
molecules, planarity can correlate with higher bioaccumulation unless
organisms can easily metabolize the molecule.

3.4.3 Documentation of COC

Justification for identifying a contaminant as a COC increases with the
increase of factors such as the:

Toxicological importance of the contaminant.

Amount of the contaminant known to have been introduced to the
dredging site.

Amount of the contaminant suspected to have been introduced to the
dredging site.

Amount of the contaminant included in continuing input from existing
sources.

Amount of the contaminant included in historical sources.

Justification for identifying a contaminant as a COC decreases with the
increase of factors such as:

Isolation of the dredging operation from known existing and historical
sources of the contaminant.

Time since historical sources of contaminant have been remediated.

Number and frequency of maintenance dredging operations since
abatement of the source of the contaminant.

Mixing and dilution occurring between the contaminant source and the
dredging site.

Transport and potential deposition of sediment in the dredging area from
sources other than those potentially affected by the contaminant.

Grain size of the dredged material.
These and other considerations are complexly interrelated; i.e., the acceptable

degree of isolation from sources of contaminants depends on the number, amount,
and toxicological importance of the contaminants as well as on all other factors.
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These considerations have to be evaluated for all dredged material. Even so, it is
desirable that local guidance be developed, based on technical evaluations, which
describes the emphasis on factors deemed appropriate in each area.

The results of the COC identification should be documented. This should
identify all contaminants considered and briefly summarize the justification for
identifying or not identifying each as a COC for the specific dredged material,
CDF, and pathway being evaluated. These are the COC that will be evaluated in
higher tiers as appropriate.

3.5 Consideration of Prior Evaluations and
Testing

An important aspect of a Tier I evaluation is the consideration of any
previously conducted pathway evaluations for the project, especially those which
included pathway testing. In some cases, COC may be present in the dredged
material, but earlier detailed evaluation of the pathway indicated no management
actions were required. Prior evaluations should be appropriately documented and
used in the developing the Tier I decisions for each pathway.

3.6 Tier | Decisions

After consideration of all available information in Tier I, one of the following
conclusions is reached for each pathway. The conclusions are described here in
generic terms and are described in terms specific to each pathway in the Tier I
discussions of Chapters 4 through 9:

1. Existing information provides a sufficient basis for a decision about the
need for management actions associated with the pathway being
evaluated.

2. Existing information does not provide a sufficient basis for a decision
about the need for management actions associated with the pathway being
evaluated. In this case the evaluation must proceed to higher tiers.

It should be noted that the selection of a management action at this or any
other tier may require reevaluation of the specific pathway, as well as other
pathways as management actions may materially change the nature of the
material, the CDF, or the pathways. Also, even though a decision that
management actions are needed may be made at Tier I, more detailed information
for the pathway may be needed for design of specific actions.
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4 Effluent During Disposal
Operations

4.1 General Considerations

Effluent is defined for purposes of this manual as water discharged from a
confined disposal facility (CDF) during and as a result of the filling or disposal of
dredged material in the CDF (USACE/EPA 1992). Regardless of the manner in
which a CDF is filled, and especially if the CDF contains water or is hydraulically
filled, there will be an effluent.

Effluent evaluation procedures and tests are also presented in the ITM
(EPA/USACE 1998). For consistency and completeness, all effluent procedures
in the ITM are included in this manual in their entirety and with no technical
modification. However, this manual includes additional procedures for evaluation
of the effluent pathway that address a wider range of possible conditions and
additional computer-assisted tools for effluent evaluation.

4.1.1 Effluent Processes

A schematic of an active hydraulically filled CDF is shown in Figure 4-1.
Dredged material hydraulically placed in a CDF settles, resulting in a thickened
deposit of material overlaid by a clarified supernatant. The supernatant waters are
discharged from the site as effluent during active dredging operations. The
effluent may contain dissolved contaminants and suspended and colloidal particles
with associated (adsorbed or held by ion exchange) contaminants. A large portion
of the total contaminant load is particle-associated.

Supernatant waters from CDFs are discharged after a retention time that may
vary from a few hours to several days. Actual withdrawal of the supernatant is
governed by the hydraulic characteristics of the ponded area and the discharge
weir. Several factors influence the concentration of suspended particles present in
supernatant waters. Fine particles become suspended in the ponded water at the
point of entry because of turbulence and mixing. The suspended particles are
partially removed from the water column by sedimentation. However, particle
concentrations may be maintained by upward flow of water through the slurry
mass during settling. Wind and/or surface wave action may also resuspend settled
particles.

Effluent During Disposal Operations
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Figure 4-1. Schematic of supernatant water interaction in an active confined
disposal facility affecting effluent quality

CDFs are typically designed to retain virtually all the solid fraction of dredged
material. However, all solids cannot be retained during the disposal process, and
associated contaminants are transported in dissolved form and with the particles in
the effluent. The only solids in the effluent are typically very fine-grained and are
widely dispersed so that any accumulation on the bottom of the receiving water
body is negligible. Therefore, effluent typically has the potential for water
column effects only, and evaluation of benthic effects related to effluent is usually
not appropriate.

The duration of effluent discharges will roughly correspond to the time
required to complete the dredging operation and may vary from days to months.
Effluent discharges may occur from a few hours per day up to 24 hours per day,
depending on project conditions.

It is important to distinguish intentional release of ponded water during filling
and subsequent management of the CDF from runoff released from the CDF
following precipitation. Precipitation runoff is another contaminant pathway and
will require separate evaluation if there is a reason to believe that contaminants
might be released (Chapter 5).

4.1.2 Method of Filling

The techniques for evaluation of effluent discharges described here are
specifically designed for the case of hydraulic disposal of material into CDFs with
the effluent discharge to receiving waters occurring from an outlet pipe or weir
structure or structures. Hydraulic disposal can be in the form of direct pipeline
inflow from cutterhead or similar hydraulic suction dredges, intermittent hydraulic
placement from hopper dredge pumpout operations, or intermittent hydraulic
placement by reslurrying material from barges (which may have been filled by
mechanical dredges). Such disposal operations would normally have an effluent
discharge flowrate roughly equal to that of the inflow.

Some CDFs may be designed to allow flow of effluent water through filter
cells or permeable dike sections. The techniques described here may be applied to
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this case, but the influence of the filter media in retaining suspended particles and
adsorption of contaminants from the effluent discharge should be considered.

Dredged material may be placed in some CDFs by direct mechanical means
such as rehandling from barges or by truck. Although such filling operations
normally involve handling relatively little free water, there may still be an effluent
discharge. In addition, there may be ponded water in the CDF before filling
begins, especially for CDFs constructed in water. For the case of mechanical
filling, the effluent discharge involves the free water that is released during the
mechanical disposal operation or the existing pond water that is displaced by the
operation. Separate procedures are available in Tier II for mechanical filling.
However, no specific Tier III laboratory tests have been developed for the case of
direct mechanical disposal. The testing procedures described here for hydraulic
disposal may be used in the interim for the case of mechanical disposal and are
considered conservative for such evaluations.

4.1.3 Regulatory Considerations

As discussed in Chapter 1, CDF effluent is administratively defined as the
discharge of dredged or fill material into waters of the United States and is subject
to regulation under CWA Section 404. The fact that the effluent is nationwide
permitted at 33 CFR 330.5(16) does not relieve applicants from Corps of
Engineers permits, nor does it relieve the Corps when undertaking dredging
projects from ensuring that effluent does not violate applicable water quality
standards. Specifically, the nationwide permit requires that a water quality
certification be obtained from the appropriate agency, whether it be the State,
tribe, or EPA in some cases.

In those instances where the effluent receives CWA Section 401 Water
Quality Certification and there is no reason to believe that there will be
contaminants released from the effluent during the filling operation and
subsequent release of ponded water from CDF management, no further evaluation
of effluent is needed.

4.1.4 Mixing Zones

The evaluation of effluent discharges should consider the effects of mixing
and dispersion (Section 2.3.3). Mixing zones are normally defined by the State
regulatory agency as part of the CWA Section 401 Water Quality Certification
requirements. When effluent enters receiving waters, it is dispersed by natural
physical processes so that the concentration decreases spatially and temporally
beyond the point of entry. This phenomenon is important in determining the
potential for effects, because effects depend on both the concentration to which
organisms are exposed and the length of time for which they are exposed. Effects
are generally less at lower exposure concentrations or shorter exposure times, and
for each COC there are exposure time-concentration combinations below which
effects do not occur. The Federal regulations implementing Section 404(b)(1),
Clean Water Act (40 CFR 230), recognize this and explicitly provide for
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consideration of mixing in evaluating dredged material releases, as does the
MPRSA.

Mixing calculations describe the spatial and temporal boundaries within
which the discharge will reach the water quality standards (WQS). If these
boundaries are within the established mixing zone limits, there should not be an
effect. If these boundaries exceed the established mixing zone limits, there may
be an effect.

Procedures for evaluation of initial mixing are presented in Appendix E.

4.1.5 Data Requirements

Data requirements for effluent evaluations include those pertaining to
operational considerations (i.e., CDF site characteristics and dredge
characteristics) and those pertaining to the properties of the dredged material (i.e.,
contaminant release characteristics and sedimentation characteristics). Data
relating to operational considerations are usually determined by the disposal area
design and by experience in dredging and disposal activities for the project under
consideration or for similar projects. Data relating to the dredged material
characteristics are obtained by sampling and testing the sediments to be dredged.

The process described in Section 3.4 should identify the case-specific effluent
COC for effluent quality evaluations in all tiers. In addition to typical
contaminants, WQS may exist for nutrients and physical parameters such as
temperature, dissolved oxygen, pH, and turbidity or total suspended solids (TSS).

Chlorides should be considered a potential COC whenever there is the potential
for effluent from saline dredged material to enter a fresh water system. If the
effluent pathway is of concern from the standpoint of contaminants, the retention
of TSS within the CDF is of paramount importance, and TSS and/or turbidity
should be considered a COC for the effluent pathway. Effluent elutriate tests and
column settling tests provide the remaining data required for prediction of the
quality of the effluent in Tier III. A summary of the data requirements for effluent
quality prediction is given in Table 4-1.
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Table 4-1
Summary of Data Requirements for Prediction of the Quality of
Effluent from Confined Dredged Material Disposal Areas

Data Required Symbol Source of Data

Dredge inflow rate Q; Project information; site design

Dredge inflow solids concentration Ci Project information; site design

Ponded area in disposal site A, Project information; site design

vAv\(/;i-zrrag(-) ponding depth in disposal site and at the Dy, Dy Project information: site design

Hydraulic efficiency factor HEF Dye tra_c er or theoretical
determination

Effluent total suspended solids concentration SSest Laboratory column settling tests

Dissolved concentration of contaminant in effluent | Cgiss Effluent elutriate tests

Fra_ct|qn of contaminant in the total suspended Fes Effluent elutriate tests

solids in effluent

* This summary includes only those data required for effluent quality prediction. It is assumed that
the disposal area under consideration is designed for effective sedimentation and storage capacity.
Data requirements for such design or evaluation are found in EM 1110-2-5027 (Headquarters,
USACE 1987).

4.1.6 CDF Design for Dredged Material Retention

When the quality of the effluent from a CDF is of concern, the design,
operation, and management of the site should be carefully managed to ensure
retention of TSS within the CDF. This includes aspects relating to both the
volume required for effective sedimentation and the storage capacity of the site.
Procedures for such evaluations are presented in Engineer Manual 1110-2-2-5027
(Headquarters (HQ), USACE 1987) a copy of which is included in Appendix K),
and should be considered prior to the evaluations of potential effluent contaminant
impacts for the project. These design procedures will determine the surface area
and ponding depth required to achieve effective sedimentation, the required
containment volume for storage (including required freeboard), and the proper
sizing of weir structures. The prediction of the quality of the effluent is an exten-
sion and refinement of these design procedures. A list of data items required from
the design evaluation is shown in Table 4-1.

4.1.7 Summary of Tiered Evaluations for Effluent

A flowchart illustrating the tiered evaluation for effluent is shown in Figure
4-2. It should be noted that two types of evaluations of effluent may by required:
1) an evaluation of water quality to determine if applicable water quality standards
will be met, and 2) an evaluation of water column toxicity. Each of these aspects
involves separate evaluation and testing as appropriate.

If a decision regarding effluent cannot be reached based on the evaluation of
existing information in Tier I, Tier II provides methods for effluent screening
based on conservative assumptions. Tier III provides methods for column settling
tests for evaluation effluents TSS, effluent elutriate tests (EET) for evaluating
potential effluent water quality, and methods for conducting effluent water
column toxicity tests. The toxicity evaluations are appropriate if there are COC
for which WQS have not been established, or interactive effects of COC are of
concern.
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Figure 4-2. Flowchart illustrating tiered evaluation approach for the effluent pathway
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The chemical and biological evaluations in Tier II and Tier III will be
sufficient for evaluation of effluent discharges in the vast majority of cases. As
with all pathways, Tier IV evaluations would involve consideration of effluent
within the framework of a risk assessment.

The procedures in the various tiers can be applied to evaluate the performance
of existing CDFs and to design new CDFs. For existing CDFs, the techniques can
be used to predict the effluent quality for a given set of anticipated operational
conditions (known flow and containment area size). In a similar manner, the
required operational conditions for a new CDF (size, geometry, maximum
allowable dredge size, etc.) can be determined to meet a given effluent quality
requirement by comparing the predicted effluent quality for a variety of assumed
operational conditions. In either case, evaluation of effluent quality can only be
considered in conjunction with a sound design of the CDF for retention of
suspended solids and initial storage of the sediments to be dredged.

4.1.8 Sampling Requirements

Note that water from the dredging site is used in the Tier III EET for
evaluation of effluent discharges. Dredging site water is used since the effluent
discharge only involves a small fraction of dredged material solids and the
fractionation of contaminants to the dissolved phase will be influenced primarily
by characteristics of the dredging site water. Note that disposal site receiving
water samples should also be taken and analysed to evaluate mixing.

4.2 Tier | - Initial Evaluation of Effluent

The Tier I evaluation for a proposed project (see Chapter 3) will result in
determination of the need for contaminant evaluations, identification of pathways
of concern, identification of contaminants of concern, and decisions based on
existing information.

It is important to consider prior evaluations of the effluent pathway in Tier I to
determine if additional evaluations are needed. For example, if prior tests or
evaluations are available, and project conditions and dredged material

characteristics are unchanged, new evaluations would not be required.

After consideration of the Tier I effluent quality information, one of the
following conclusions is reached for effluent (Figure 4-2).

1. Information is sufficient to reach a decision without further evaluation.

2. Information is not sufficient to reach a decision regarding effluent quality.
Conduct Tier II and/or Tier III evaluations.
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4.3 Tier Il - Water Quality Screens for Effluent

The Tier II effluent evaluations focus on the evaluation of water quality of the
effluent and include two procedures and evaluation of initial mixing as an integral
part of the effluent quality evaluations. The Tier II procedures rely on bulk
sediment data for the proposed dredged material. If adequate bulk sediment data
are not available, samples should be collected and the bulk sediment chemistry
should be determined. It is possible to skip Tier II and go directly to the Tier 111
effluent elutriate test. However, this is not an efficient use of resources in most
cases, since bulk sediment data are also needed for Tier II evaluations for the
other pathways.

4.3.1 Tier Il - Effluent Quality Screen - Assumed Total Dissolved
Release

A screening procedure based on the assumption of total dissolved release of
COC in effluent was developed for the ITM and is included here for the sake of
completeness and consistency. This screening procedure is highly conservative,
in that it grossly over-predicts the concentrations of COC in effluent.

The procedure involves a determination of whether the WQS, after consid-
eration of mixing, would be met if the bulk concentration of COC present in the
sediment were to be completely dissolved in the water flowing into the CDF and
discharged as effluent from the disposal site.

The COC that would require the greatest dilution is determined by calculating
the dilution that would be required to meet the applicable WQS. To determine the
dilution (D) the following equation is solved for each COC:

D =[(C, % $$/1000) — Cyq] / (Couq— Cas)

where
Cs= concentration of the COC in the dredged material expressed as
micrograms per kilogram (nug/Kg), on a dry weight basis;

SS = suspended solids concentration in the CDF inflow expressed as grams
per liter (g/L);

1000 = conversion factor, g to Kg;
Cywq= WQS in micrograms per liter (ug/L); and
Cys - background concentration of the COC at the disposal site in micrograms

per liter (ug/L).

The mixing zone evaluation is then made for the COC that would require the
greatest dilution.

After consideration of the Tier II total release screen, one of the following
conclusions is reached for effluent (Figure 4-2).
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1. Information is sufficient to reach a decision. This is the case when WQS
exist for all COC and are met for all COC after consideration of mixing.
No further effluent evaluations are necessary.

2. Information is not sufficient to reach a decision. This is the case when
WQS are exceeded for one or more COC after consideration of mixing.
Conduct the effluent equilibrium partitioning screen (Section 4.3.2), and/
or if applicable WQS are not available or there is concern about
interactive effects, go to the Tier Il toxicity evaluation.

4.3.2 Tier Il - Effluent Quality Screen - Equilibrium Partitioning

The second Tier II evaluation for effluent is based on equilibrium partitioning
principles and conservative (i.e., err on the side of environmental protection)
application of design and operating principles for CDFs (Schroeder, Olin Estes,
and Palermo in preparation). The equilibrium partitioning screen is based on the
maximum COC concentrations that could possibly result from the dredged
material effluent, considering the concentrations of dredged material solids in the
ponded water and effluent, the bulk concentration of contaminants in the dredged
material, the initial mixing of effluent in receiving waters, and applicable WQS.
Separate procedures are available for evaluating effluent releases from both
mechanically dredged and hydraulically dredged or offloaded sediments.

The effluent equilibrium partitioning procedure utilizes an electronic
spreadsheet for the calculations. Project-specific information regarding the method
and rate of CDF filling and dredged material properties is entered in the
appropriate cells of the effluent tab of the spreadsheet. The evaluation uses these
data and default values for pertinent variables to calculate a predicted maximum
effluent concentration of contaminants. The results are compared to WQS. The
spreadsheet, along with documentation, can be downloaded as an Automated
Dredging and Disposal Alternatives Modeling System (ADDAMS) module from
the USACE DOTS website at www.wes.army.mil/el/dots. 1f desired, equations for
performing the calculations manually are also available (Schroeder, Olin-Estes,
and Palermo in preparation).

4.3.3 Tier |l — Effluent Decisions

After consideration of the Tier II effluent equilibrium partitioning evaluation,
one of the following conclusions is reached (Figure 4-2).

1. Information is sufficient to reach a decision regarding effluent quality. In
this case either:

a. WQS exist for all COC and are met for all COC after consideration of
mixing. No further effluent evaluations are necessary.

b. WQS are exceeded for one or more COC after consideration of
mixing, and information is sufficient such that management actions
should be considered. A decision to implement management actions
for effluent, such as operational modification or effluent treatment,
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may require more detailed information prior to design of such actions.
If management actions are selected, no further effluent evaluation is
necessary.

2. Information is not sufficient to reach a decision, which includes cases
where:

a. WQS are exceeded for one or more COC after consideration of
mixing, and more detailed information is desired for a decision
regarding WQS.

b. There are no applicable WQS or there is concern about interactive
effects.

In either of these cases, further evaluation in Tier III, or management actions
as an alternative to further evaluation, should be considered. A decision to
implement management actions for effluent may require more detailed
information for design of such actions. If management actions are selected, no
further runoff evaluation is necessary.

In determining the potential level of concern regarding interactive effects, the
number and classes of COCs that may be exceeded and the relative degree of
exceedences should be considered. Interactive effects may be purely additive,
synergistic (the resulting effect is greater that the sum of the effects stemming
from individual COCs), or antagonistic (the resulting effect is less that the sum of
the effects stemming from individual COCs). WQS were developed for single
contaminants. Where several are present and are close to WQS, especially if they
are the same class of contaminants (metals, chlorinated organics, metal-organic
complexes, nonpolar organics, etc), interactive effects may be of concern.

4.4 Tier lll — Effluent Water Quality and Toxicity
Evaluations

If Tier III is entered from Tier Il because there was not sufficient information
to make a decision about WQS, the evaluation of water quality should proceed as
described in Sections 4.4.1 through 4.4.5. If Tier III is entered from Tier II
because of the absence of applicable WQS or because of concern about interactive
effects, the evaluation of toxicity should proceed as described in Sections 4.4.6
through 4.4.8.

4.4.1 Tier lll - Effluent Total Suspended Solids Evaluation

If Tier 11 is entered for WQS evaluation, TSS and/or turbidity should be
evaluated as a COC. A Long Tube Column Settling Test (LTCST) is conducted
for the Tier III evaluation of TSS in the effluent. The LTCST measures the
effluent TSS for anticipated ponding and operational conditions (Averett,
Palermo, and Wade 1988; Montgomery, Thackston, and Parker 1983; and
Pale